Binding of streptavidin to bacteria or fungi and its applications in detecting these microbes.
We have investigated the characteristics and utilities of streptavidin-binding to gram-negative and gram-positive bacteria and Candida spp. The pre-treatment of these microbes with chemical reagents such as CHCl3, NaOH, and Tween 20 have allowed colorimetric visualization under light microscopy or quantitation on nitrocellulose membranes, using streptavidin/biotinylated alkaline phosphatase conjugates. Analysis of this binding was confirmed by western blot. These binding reactions were due to the specific interaction of streptavidin with biotinylated proteins present in the microbes. Competition assays with free biotin or inhibition by an antibiotin antibody confirmed binding to these proteins. With knowledge of these strongly specific interactions, we attempted to reveal the biotinylated proteins within these microbes using clinical specimens. Using phagocyte-smears from blood, urine, and ascites, these intracellular microbes were easily detected by light microscopy. One of the septic blood samples stained by our technique revealed semi-digested microbial signals despite the absence of a signal with routine staining. This detection system, which combines streptavidin as a probe and biotinylated proteins as a microbial marker, is useful in staining for intracellular bacteria or fungi (e.g., microbial infections in phagocyte-smears).